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Résumé 

Contexte et objectif. Les facteurs de risque 

cardiométaboliques n’ont pas encore été étudiés entre 

Personnel Navigant Technique (PNT) et Commercial 

(PNC). L’étude a évalué la prévalence de 

l'hypertension (HTA), ses déterminants et les facteurs 

de risque cardiométaboliques associés chez les PNTs 

et PNCs. Méthodes. L’analyse médicale pour le 

renouvellement de certificat de classe 1 ou 2 selon 

l’OACI a concerné 379 personnes navigants ; 112 

femmes (29,6%) et  88 caucasiens (23,2%). De 237 

PNTs, 175 étaient des pilotes (46,2%) et 142 PNCs 

(35,5%). Résultats. Plus répandue (32,4% vs 13,1%; 

p <0,001) parmi les PNTs que les PNCs, l’HTA chez 

le personnel navigant était dans la plupart des cas non 

diagnostiquée, non traitée et non contrôlée. La 

prévalence du surpoids/obésité (72,4% vs 53,6%; p = 

0,001), de l’athérosclérose infraclinique (13,5% vs 

4,1%; p = 0,006), de la dyslipidémie (61,4% vs 

47,1%; p = 0,009), de l’HVG (14,4% vs 3,0%; p 

<0,001), et du risque cardiovasculaire élevé (21,7% 

vs 12,9%; p = 0,045) était plus majorée parmi les 

PNTs. Le risque de présenter l’HTA augmentait avec 

la catégorie PNT (aOR: 4,96; IC 95%: 2,16-11,38; p 

<0,001), l’adiposité abdominale (aOR: 2,51; IC 95%: 

1,19-5,30; p = 0,015), le surpoids / obésité (aOR: 

2,88; IC 95%: 1,22-6,77; p = 0,016), l’athérosclérose 

infraclinique (aOR: 5,10; IC 95%: 1,99-13,10; p = 

0,001), la tachycardie (aOR: 2,62; IC 95%: 1,01) -

6,79; p = 0,049) et l’HVG (aOR: 4,90; IC à 95%: 

1,29-18,62; p = 0,02). Conclusion. La profession 

PNT est associée à une prévalence plus élevée de 

l‘HTA et à des facteurs de risque cardiométaboliques 

associés, ce qui souligne la nécessité d’un programme 

complet de prévention et de soins pour cette catégorie 

particulière du personnel navigant civil. 

Mots-clés: facteurs de risque cardiovasculaire, 

hypertension, obésité, Personnel navigant, pilote 
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Summary 

Context and objective. Cardiometabolic risk factors profile 

of flight and cabin crew has never been previously assessed 

in low-resource settings such as sub-Saharan African 

countries. The present study aimed to evaluate the prevalence 

of hypertension, its determinants, and associated 

cardiometabolic risk factors among flight and cabin crew. 

Methods. A total of 379 aircrew members, 112 women 

(29.6%) and 88 Caucasians (23.2%) of whom 237 flight crew 

(62.5%) including 175 pilots (46.2%) and 142cabin crew 

(35.5%) underwent a medical examination for either initial or 

renewal medical certificate Class I or II as per the ICAO and 

the CAA/DRC recommendations including blood chemistry, 

ECG, and echocardiogram. Results. Much more prevalent 

(p<0.001) among flight than cabin crew (32.4% vs 13.1%), 

hypertension in these civilian aircrew was in most cases 

undiagnosed, untreated, and therefore uncontrolled. The 

prevalence of overweight/obesity (72.4% vs 53.6%; 

p=0.001), subclinical atherosclerosis (13.5% vs 4.1%; 

p=0.006), dyslipidemia (61.4% vs 47.1%; p =0.009), left 

ventricular hypertrophy (14.4% vs 3.0%; p<0.001), and high 

cardiovascular risk estimate (21.7% vs 12.9%; p=0.045) 

predominated among flight crew. The odds of hypertension 

increased with aircrew category (aOR for flight vs cabin 

crew: 4.96; 95% CI: 2.16-11.38; p<0.001), abdominal 

adiposity (Present vs absent (2.51 1.19 - 5.30; p=0.015), 

overweight/obesity (aOR: 2.88; 95%CI: 1.22-6.77; p 

=0.016), subclinical atherosclerosis (aOR: 5.10; 95%CI: 

1.99-13.10; p = 0.001), fast heart rate (aOR: 2.62; 95%CI: 

1.01-6.79; p =0.049), and LVH (aOR: 4.90; 95%CI: 1.29-

18.62; p =0.02). Conclusion. Fight crew is associated with 

higher prevalence of hypertension and associated 

cardiometabolic risk factors highlighting the need for a 

comprehensive prevention and care program for this 

particular category of Civilian Aircrew.  
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Introduction 

Hypertension is the first issue for pilots to secure 

their medical certificate (1). Raised blood 

pressure is a sizeable avoidable driver of the 

global burden of disease, accounting for at least 

10 million of deaths in 2017 (2). Through 

complications such as myocardial infarction, 

stroke, renal failure and death, hypertension 

might constitute a risk factor for inflight 

incapacitation. In-flight cardiovascular (CV) 

events are believed to be scarce (3) although 

allegation of in-flight CV incapacitation 

misdiagnosis has once been put forth. Such a 

scarcity appears in line with the ICAO 

recommendation for aeromedical specialists to 

diagnose CVD before it appears (4). 

Unfortunately, only a few studies have so far 

focused on the prevalence of CV risk factors 

such as hypertension, obesity, left ventricular 

hypertrophy (LVH), etc. among aircrew.  

In the Democratic Republic of the Congo (DRC) 

as elsewhere in sub-Saharan Africa, no such 

assessment has ever been undertaken. We took 

advantage of the activities of the aeromedical 

centers appointed by the Civil Aviation 

Authority (CAA)/DRC to issue aeromedical 

certificates in order to assess the prevalence of 

hypertension, its determinants, and associated 

cardiometabolic risk factors among licensed 

aircrew operating in DRC by comparing data of 

flight and cabin crew.  

Methods  

The current survey was carried out from June 1st 

to December 31st, 2015 among aircrew who 

attended Congolese authorized AMC to apply 

for aircrew medical certificate. According to 

CAA/DRC regulations, pilots and flight 

engineers must respectively bear a valid class I 

and class II medical certificate, and cabin crew a 

class II certificate additionally to ICAO 

regulations. These documents are renewed once 

or twice yearly for pilots, once every two years 

for flight engineers and cabin crew. 

 We collected information about age, gender, 

total flight time, aircrew license, lifestyle habits 

(alcohol and tobacco intake, and physical 

activity), history and current treatment for 

chronic diseases (hypertension and type-2 

diabetes mellitus (T2DM)). We obtained 

measurements of height (tape measurer, cm), 

weight (FAZZINI scale/Italy, kg), waist (WC) 

and hip circumferences at the nearest 0.5 cm. 

WC was measured in standing position at the 

least respiration and at the partway of the 

inferior rib margin and the anterior superior iliac 

crest. Body mass index (BMI) was weight in 

kilograms divided by the square of height in 

meters. After the subject has been seated for at 

least 5 minutes in a quiet room on a restful chair, 

three consecutive blood pressures (BP) 

measurements were obtained using a validated 

monitor (OMRON M6, HEM 7001) with 

appropriate cuff size fastened at the upper right 

arm. The average of the last two measures was 

used for analysis. 

We assessed heart rate (HR) by resting 12-lead 

electrocardiogram (ECG) and computed heart 

rate corrected QT interval as QTC = QT +1.75 

(HR-60). On a 2D echocardiography (GE Logic 

5), we obtained left ventricle (LV) internal 

diameters (LVIDd and LVIDs), posterior wall 

thickness (PWTd and PWTs), interventricular 

septum thickness (STd and STs) at end diastole 

and systole, and left atrial (LA) diameter. We 

calculated LV mass (LVM) as LVM= 0.8 × 

{1.04 [(LVIDd + PWTSWTd)3 – (LVIDd)3]} + 

0.6g, and LVM indexed (LVMI) as LVM 

divided by body surface area reckoned as the 

squared root of the product of weight (in kg) and 

height (in cm) divided by 60. The relative wall 

thickness (RWT) was twice the ratio of PWTd to 

LVIDd (5). Pulsed-wave Doppler technique 

helped to measure early diastolic mitral inflow 

velocity (E), late diastolic mitral inflow velocity 

(A), and deceleration time (DcT) of E, which is 

the time interval from the peak to the decline of 

E-wave. We calculated E/A ratio, which was 

used with DcT to assess diastolic dysfunction 

(6). 

Five milliliters of blood were collected by clean 

antecubital venipuncture after a 12-h fast and the 
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plasma for subsequent analysis of total 

cholesterol (TC), triglycerides (TG), low-density 

lipoprotein cholesterol (LDL-c), high-density 

lipoprotein cholesterol (HDL-c), glucose, blood 

urea nitrogen (BUN), creatinine, and uric acid 

(UA). Low-density lipoprotein cholesterol 

(LDL-c) was computed using the Friedewald 

formula. We also obtained a freshly voided urine 

sample for qualitative proteinuria.  

We categorized aircrew as flight (Pilots and 

flight engineers) and cabin crew who, as per the 

CAA/DRC’s recommendations, must hold a 

license to carry out aviation duty. People with 

weekly physical activity of 2 hours or less were 

categorized as physically unfit. We defined 

drinking and smoking habits by the notion of 

alcohol or tobacco use at least once per week 

during the past year. Overweight and obesity 

were BMI between 25 kg.m-2 and 30 kg.m-2 or 

more than 30 kg.m-2 (7). We used ethnic group 

specific cut-points to assess abdominal adiposity 

in the Africans as WC >94 cm in men and > 80 

cm in women, and in the Caucasians as WC>102 

cm in men (7). In accordance with the 2013 

ESH/ESC guidelines, hypertension was a BP of 

at least 140 mmHg systolic and/or 90 mmHg 

diastolic, and/or use of high BP lowering drugs 

(8). Pulse pressure (PP) was the difference 

between systolic (SBP) and diastolic blood 

pressure (DBP). Subclinical atherosclerosis was 

the PP of 60 mmHg or more. T2DM was a 

fasting blood glucose > 126 mg.dL-1, a self-

reported diagnosis, and/or a use of hyper-

glycemic lowering medications. Hyper-

cholesterolemia was a TC>190 mg/dL or use of 

lipid lowering drugs. Dyslipidemia was based on 

the concomitant presence of the following 

features: triglycerides > 150 mg.dL-1, LDL-

cholesterol ≥ 100 mg.dL-1, HDL-cholesterol less 

than 50 mg.dL-1 (women) or 40 mg.dL-1 (men), 

or the presence of hypercholesterolemia (9). We 

defined metabolic syndrome as the presence of 

abdominal adiposity associated with at least two 

of the following characteristics: BP > 130/85 

mmHg and/or use of high blood pressure 

lowering drugs; fasting blood glucose > 100 

mg.dL-1 and/or diagnosed T2DM; serum 

triglycerides > 150 mg.dL-1 or use of lipid 

lowering drugs; HDL cholesterol < 50 mg.dL-1 

in women or < 40 mg.dL-1 in men (9). To 

compute the estimated glomerular filtration rate 

(eGFR), we used the Modification of Diet in 

Renal Disease (MDRD) with respect to the race 

and the sex of the aircrew (10). We scored 

proteinuria as + or higher using a dipstick test 

(Medi Test Combi 9, Düren, Germany) on 

freshly voided urine specimens. LVMI more 

than 110 g/m², 125 g/m² or 51 g/m². 7 in women, 

men or both sexes were considered 

echocardiographic-based LVH, respectively. 

When integrating higher LVMI with RWT, we 

classified LVH as either concentric (RWT 

greater than 0.42) or eccentric (RWT less than 

0.42). Concentric remodeling was present when 

LVMI was normal with increased RWT. 

Tachycardia was defined as ECG-based heart 

rate faster than 90 beats/min. We defined LV 

diastolic dysfunction by E/A ratio less than 0.8 

and/or DcT more than 200 ms. We estimated 

atherosclerotic CVD (ASCVD) risk using the 

Framingham scoring equations (11).  

The ethical committee of the Public Health 

School of the University of Kinshasa approved 

this protocol. We did not request individual 

aircrew’s consent given that information from 

this survey was confidently managed with 

respect for the sake of privacy. 

Statistic methods 

Because of significant variance in age 

distribution between the aircrew professional 

categories, we age-adjusted means of continuous 

variables and that of categorical variables using 

the GLM and logistic regression analysis by 

Genmod procedures, respectively. The Student’s 

t-test was used to compare means and the 

Pearson’s Chi-square or Fisher’s exact test as 

appropriate for proportions. Logistic regression 

analysis was used to assess independent 

determinants of hypertension; adjusted odd ratio 

values and 95% confidence intervals were 

determined. Variables considered in the analysis 
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were: ethnicity (Africans vs Caucasians), 

professional category (flight vs cabin crew), 

subclinic atherosclerosis (present vs absent), 

abdominal adiposity (present vs absent), 

overweight/obesity (present vs absent), elevated 

resting heart rate (present vs absent), LVH 

(present vs absent), and LV diastolic dysfunction 

(present vs absent). Analyzes were performed 

using the Statistical Package for Social Sciences 

(SPSS Inc., Chicago, IL) version 17.0, and the 

significance level was set at p <0.05. 

Results 

The study population comprised 379 subjects: 

237 flight (62.5%) and 142 cabin crew members 

(37.5%); 112 women (29.6%) and 88 Caucasians 

(23.2%). Flight crew was made of 175 (46.2%) 

first- and second-class licensed pilots, and 62 

(16.2%) flight engineers. The general 

characteristics of the study population are 

summarized in Table 1. Age averaged 41±13 y 

(rang: 19 to 70 y) with flight crew older (P< 

0.001) than cabin crew. Compared to cabin crew, 

age –adjusted SBP, DBP, weight, height, waist 

and hip circumferences, eGFR and ASCVD risk 

estimate were higher (P<0.005) whilst HDL-

cholesterol was lower (P<0.001) in flight crew; 

average levels of BUN, creatinine, total 

cholesterol, LDL-cholesterol, triglycerides, 

fasting glucose and serum UA were similar in 

the two professional categories.  

Values are mean ± STD, LDL: low-density 

lipoprotein; HDL: high-density lipoprotein, 

CVD: cardiovascular diseases. The 12-lead ECG 

and 2D echocardiography features of flight and 

cabin crew are compared in Table 2. Whilst age-

adjusted heart rate, QRS duration, QTc interval, 

RWT, LVEFc, E/A ratio, and DT were on 

average similar in the two aircrew categories, the 

Cornell index, LVMI, ST, PWT, and LA, 

ventricular and ascending aorta diameters were 

greater among flight crew. Only 42 individuals 

(11.1%) were free of CV risk factors the number 

of which amounted to one, two, three, four or 

more in 108 (28.5%), 136 (35.9%), 71 (18.7%), 

and 19 (5.0%) aircrew members, respectively.  

Table 3 summarizes the prevalence of various 

cardiometabolic risk factors according to 

professional categories and gender. Flight crew 

had higher prevalence of hypertension (32.4% vs 

13.1%; p<0.001), overweight/obesity (72.4% vs 

53.6%; p=0.001), subclinical atherosclerosis 

(13.5% vs 4,1%; p=0.006), dyslipidemia (61.4% 

vs 47.1%; p=0.009), alcohol (70.9% vs 64.1%; 

p=0.003) and tobacco use (25.7% vs 13.4%; 

p=0.004), but lower rates of abdominal adiposity 

(55.6% vs 68.6%; p=0.017) and CKD (2.6% 

vs10.0%; p=0.004) than cabin crew. Similarly, 

men had higher prevalence of tobacco (25.8 vs 

9.8%, p<0.001) and alcohol use (71.2 vs 61.6), 

hypertension (34.1 vs 5.4%, p<0.001), 

subclinical atherosclerosis (13.5 vs 4.6%, 

p<0.002), overweight/obesity (72.3 vs 35.7%, 

p<0.001), tachycardia (7.1 vs 3.6, p<0.027), and 

LVH (12.0 vs 3.6%, p <0.006), but lower 

prevalence of abdominal adiposity when 

compared to women. The difference in the other 

cardiometabolic risk factors was not significant. 

Amongst the hypertensive individuals, 21 

(21.6%) were aware of their condition; 

11(52.4%) were treated. In addition to the non-

pharmacological measures, 7(33.3%) individuals 

received antihypertensive drugs. No one had BP 

at the target level of below 140/90 mmHg. 

Hypertension was an isolated condition in 6 

(6.2%) individuals. It was associated with one, 

two, three, four or more other CV risk factors in 

13 (13.4%), 39 (40.2%), 25 (25.8%), and 14 

(14.4%) subjects, respectively. All individuals 

with T2DM but 2 (0.5%) were aware of their 

disease.  

In univariate analysis, the odds of hypertension 

increased with ethnicity (Caucasian vs African 

2.08 [1.23-3.52]; p=0.007), professional 

category (flight vs cabin crew 7.66 [3.82-15.34]; 

<0.001), subclinic atherosclerosis (present vs 

absent 7.01 [3,48-14,12]; p<0.001), abdominal 

obesity (present vs absent; 14.15 [2.36-7.28]; 

p<0.001), overweight/Obesity (present vs 

absent; 7.18[23,68-14,03]; p<0.001), faster heart 

rate (present vs absent; 5.85[2.56-9.61]; 

p=0.047), LVH (present vs absent; 11.90 [4.26-
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33.17]; p<0.001), and LV diastolic dysfunction 

(present vs absent; 2.23 [1.09-4.58]; p=0.004). In 

multivariable adjusted analysis, only 

professional category (Odd ratio for flight vs 

cabin crew; 2.51 [1.19-5.30]; p<0.001, subclinic 

atherosclerosis (present vs absent; 5.10 [1.99-

13.10]; p<0.001), abdominal obesity (present vs 

absent; 2.51 [1.19-5.30]; p=0.015), 

overweight/obesity (present vs absent; 2.88 

[1.22-6.77]; p=0.016), faster heart rate (present 

vs absent; 2.62 [1.01-6.79]; p=0.049), and LVH 

(present vs absent; 4.90 [1.29-18.62]) emerged 

as independent correlated of hypertension (Table 

4). 

Discussion 

The main finding of the present survey is that 

flight crew had higher prevalence of 

hypertension and associated cardiometabolic risk 

factors than cabin crew highlighting the 

difference in the deleterious impact of 

categorized aeronautical duties on the CV 

system.  

At least one out of four aircrew members had 

hypertension in the current study; the crude 

hypertension prevalence in flight crew was five 

times higher than that in cabin crew. The odds of 

hypertension increased with flight crew, 

abdominal adiposity, overweight/obesity, 

subclinic atherosclerosis, faster heart rate and 

presence of LVH. Exposure to flight stress could 

be listed as a plausible explanation as weighted 

by total flight time at baseline. Indeed, 

considering the responsibility to fly the plane, 

flight crew is exposed to chronic stress that 

might trigger both hypothalamo-pituitary-

adrenocortical and sympatho-adreno-medullary 

pathways to raise arterial BP (12). Likewise, 

Lüders S et al. found in the STARTLET project 

that mental exhaustion was linked with 

variations in BP in people from sundry working 

places (13). In addition, Marvar et al. reported 

that chronic stress could lead to hypertension, 

which is triggered by angiotensin II through 

either lymphocyte T activation or vascular 

inflammation (14). On the other hand, flight 

crew remains seated while cabin crew may move 

to care of passengers. Puttonen S et al. showed 

that cabin crew do not have high CVDs 

compared with other workers due to periodical 

consistent check-ups (15). Nearly two over five 

pilots had hypertension. This contrasts with the 

7% reported by Arteaga LF et al. (16) among 

civilian aviation pilots in Colombia. Most of 

hypertensive aircrew were undiagnosed and 

untreated, and no one was controlled. This 

observation is consistent with the globally sub-

Saharan African dire reality of deficient 

awareness, poorer detection and lower 

management of hypertension, which is 

accountable for early occurrence of chronic 

organ damage (17).  

The prevalence of subjects with a faster resting 

heart rate in our study is of the same magnitude 

as the 6.8% observed in a normative sample 

from the ’’First U.S. National Health and 

Nutrition Examination Survey (NHANES I)’’ 

data (18). In our study, it was nearly five times 

more frequent in flight than in cabin crew. 

Several clinical and epidemiological reports 

have suggested that fast resting heart rate, as a 

marker of sympathetic nervous system and renin 

angiotensin system overactivity, is a powerful 

independent predictor not only of cardiovascular, 

but also of all-cause mortality. Faster heart rate 

at rest could be associated, through oxidative 

stress and subsequent inflammation, with 

development of atherosclerosis, progression of 

heart failure, and enhancement of myocardial 

ischemia or infarction (19).  

Our study also showed overweight/obesity to 

predominate among flight than cabin crew. 

Sundry authors documented that obesity, 

singularly of abdominal localization, is strongly 

associated with hypertension, stroke, coronary 

heart disease, cardiac heart failure and 

arrhythmias. The mechanism is both complex 

and multifactorial, encompassing hemodynamic, 

metabolic and endocrine pathways (20). Obesity 

can alter cardiac hemodynamic, which triggers 

LVH through an increased afterload to left 

ventricle. LVH is a well-known independent 
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predictor of morbidity and mortality including 

disabling events such as sudden death, 

myocardial infarction and stroke. In the present 

work, LVH was to predominate among flight 

than cabin crew and was associated with 

elevated serum UA level. Recently, Grossman et 

al. indicated that instead of being a consequence 

of hypertension, interventricular septum 

thickening might predict the occurrence of high 

SBP among fit airmen (21). LVH combined with 

elevated serum UA is an independent and 

powerful predictor of CVDs. Such a relationship 

has been emphasized in both experimental and in 

vitro studies where higher serum UA appeared to 

induce cardiac hypertrophy via inflammatory 

mediators such as TNF and mitogen-activated 

protein kinases (22).  

The self-reported prevalence of tobacco use in 

flight crew was twice the rate observed in cabin 

crew and nearly five times than seen in the 

Congolese general population (23). Our results 

contrast with those in UK commercial pilots 

whose prevalence of smoking was significantly 

lower than that in the general population (24). 

Smoking enhances the risk of stroke, heart and 

peripheral artery disease (25) and has been 

documented to induce heart rate variability and 

abnormalities related to CV outcomes of which 

the underlying mechanism is not fully 

understood. The proportion of aircrew with risk 

factors not at recommended levels was 

significantly greater in flight crew when 

compared with cabin crew. At variance with the 

”work-effect” (24) indicating that pilots had 

lower CV risk factors when compared with the 

general population, we found the crude 

prevalence of abdominal adiposity, overweight/ 

obesity and self-reported tobacco and alcohol 

use to be higher among flight crew. The crude 

prevalence was similar for hypertension, T2DM, 

and physical inactivity. When we considered 

African pilots as a singular group, their 

hypertension crude prevalence was higher than 

that of the Congolese general population (23). 

Differences in age and gender, socio-economic 

and education status could explain discrepancies 

between cardiovascular risk factors among 

aircrew and the general population. Because 

aviation personnel access to the same 

periodically healthcare program, the variances 

observed between flight and cabin crew, and 

even between airmen and the general population 

might possibly express differences in the non-

adherence and non-compliance to prescribed 

treatment as well as the nascence of aeromedical 

practices in DRC.  

Our study has potential limitations and some 

strengths. Firstly, we used office-based 

hypertension definition that is influenced by the 

white-coat effect and is less sensitive risk 

predictor of hypertension organ target compared 

to ambulatory BP monitoring (ABPM). 

Secondly, we did not assess the stress level in 

flight and cabin crew. Nonetheless, we used 

cabin crew, another aviation occupational group 

as the reference population, to assess the 

cardiometabolic risk factors in flight crew and 

we made personal contact with the aircrew 

participating in our study.  

Conclusion 

In the present study, flight crew represent a high 

CVD risk subgroup requiring development of a 

comprehensive prevention and care program to 

mitigate the elevated risk and improve their 

quality of life and performance. The current 

results further indicate linked to clustering of 

hypertension with various cardiometabolic risk 

factors, a higher global risk of cardiovascular 

disease among flight crew, the prevention of 

which is mandatory to ensure the flight safety.  
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Table 1. General characteristics of the aircrew by professional categories 

Characteristics All Flight crew Cabin crew p 

 n(%) 379 (100) 237 (62.5) 142 (37.5)  

Age, years 38.0(36.0-41.0) 45.0(43.0-49.0) 32.0(30.0-33.0) <0.001 

Systolic blood pressure, mmHg 121.7±17.9 128.9±16.6 117.1±13.7 <0.001 

Diastolic blood pressure, mmHg 77.3±10.9 81.0±10.5 75.8±10.9 <0.001 

Pulse pressure, mmHg 44.4±11.90 47.8±11.4 41.3±7.5 <0.001 

Weight, kg  79.1±15.6 85.1±14.5 68.9±11.9 <0.001 

Height, cm 172.4±7.6 174.8±6.9 168.2±6.8 <0.001 

Body mass index, kg/m² 26.5±4.5 27.8±4.2 26.6±3.9 0.006 

Waist, cm 92.7±11.3 97.1±10.1 94.3±8.4 0.005 

Hip, cm 104.5±9.8 106.7±10.2 106.4±6.9 0.756 

Waist-hip-ratio 0.89 ±0.07 0.91±0.07 0.88±0.05 <0.001 

Urea, mg.dL-1 25.1±10.7 24.3±10.2 26.5±11.6 0.081 

Creatinine, mg/dL 1.06±0.2 1.1(0.2) 1.05±0.3 0.737 

Estimated GFR, mL/min/1.73 m² 96.2±24.8 94.1±20.2 87.9±22.2 0.006 

Fasting glucose, mg/dL 86.0±19.0 85.6±20.2 82.9±16.7 0.181 

Total cholesterol, mg/dL 171.9±43.5 170.7±45.8 177.5±42.1 0.15 

Uric acid, mg/dL 6.2±1.8 6.3±1.9 6.3±1.9 0.999 

HDL-cholesterol, mg/dL 62.5±22.3 59.8±20.6 69.8±16.2 <0.001 

LDL-cholesterol, mg/dL 86.7±47.9 89.2±42.5 87.5±41.7 0.705 

Triglycerides, mg/dL 101.4±75.7 101.9±70.1 93.9±68.5 0.279 

Estimate 10-y risk for CVD 9.4±9.0 13.0±9.5 3.4±3.0 <0.001 
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Table 2. Electrocardiographic and echographic characteristics of the aircrew by professional categories 

Characteristics All  

n=379 

Flight  

crew n=237 

Cabin crew  

n=142 

p 

Electrocardiogram profiles     

 Heart rate, bpm 69.6±12.9 70.5±14.8 70.1±7.5 0.765 

 QRS, ms 83.2±16.9 84.7±15.9 81.5±20.2 0.077 

 Corrected QT interval, mSec 384.6±33.3 389.2±32.6 387.8±33.2 0.688 

 Cornell index, ms 1.2±0.6 1.3±0.7 0.99±0.36 <0.001 

Echocardiographic profiles     

 Ascending aorta, mm 30.4±4.3 31.5±4.0 29.8±3.4 <0.001 

 Left atrial diameter, mm 31.4±4.5 32.6±4.2 31.2±3.4 0.001 

 Left ventricle internal diameter, mm 23.4±3.6 24.1±4.0 22.8±3.2 0.001 

 Septum thickness, mm 16.5±1.9 16.9±2.0 15.5±1.2 <0.001 

 Posterior wall thickness end diastolic, mm 15.9±1.8 16.2±1.9 15.4±1.2 <0.001 

 Relative wall thickness 0.39±0.7 0.39±0.07 0.39±0.07 0.998 

 Left ventricle mass Indexed, gram 77.2±26.8 83.7±26.9 77.6±26.4 0.032 

 Left ventricle ejection fraction corrected 78.6±4.7 78.6±5.4 79.3±3.5 0.168 

 E/A ratio 1.1±0.1 1.1±0.1 1.1±0.1 0.998 

 Deceleration time, mSec 177.5±15.8 177.9±16.3 176.7±18.9 0.514 

Values are mean ± STD, Bpm: beat per minute; mSec: millisecond; mm: millimeter 

 

Table 3. Cardiovascular Risk factors among aircrew by professional and gender categories 

  

 Characteristics 

All  

n=379 

Profession  Gender p-value 

Flight crew 

(n=237) 

Cabin crew 

(n=142) 

p-value Men n=267 Women 

n=112 

Hypertension 97 (25.6) 32.4(26.4-38.4) 13.1(8.8-17.4) < 0.001 91 (34.1) 6 (5.4) <0.001 

Subclinical 

atherosclerosis 

40 (10.6) 13.5(9.1-17.9) 4.1(1.6-6.6) 0.006 36(13.5) 4(3.6) 0.002 

Diabetes 11(2.9) 3.3(1.0-5.6) 0.4(0.1-1.2) 0.134 10(3.7) 1(0.9) 0.115 

Overweight/Obesity 233 (61.5) 72.4(66.7-78.1) 53.6(47.3-59.9) 0.001 193(72.3) 40(35.7) <0.001 

Abdominal obesity 224 (59.1) 55.6(49.3-61.9) 68.6(62.7-74.5) 0.017 144(53.9) 80(71.4) 0.001 

Dyslipidemia 225(59.4) 61.4(55.2-67.6) 47.1(40.7-53.5) 0.009 164(61.4) 61(54.5) 0.126 

Metabolic syndrome 63(16.6) 15.5(10.9-20.1) 11.5(7.4-15.6) 0.351 43(16.1) 20(17.9) 0.39 

Hyperuricemia 50(16.7) 15.6(11.0-20.2) 22.1(16.8-27.4) 0.146 39(18.2) 11(12.8) 0.166 

Alcohol use 259(68.3) 51.1(46.1-56.1) 41.1(36.1-46.1) 0.075 190(71.2) 69(61.6) 0.045 

Tobacco use 80(21.1) 26.1(21.7-30.5) 19.0(15.1-22.9) 0.146 69(25.8) 11(9.8) <0.001 

Physical activity 328(86.5) 11.3(7.3-15.3) 13.9(9.5-18.3) 0.559 234(87.6) 94(83.9) 0.21 

Chronic kidney disease 52(13.7) 2.6(0.6-4.6) 10.0(6.2-13.8) 0.004 34(12.7) 18(16.1) 0.24 

Proteinuria ≥300mg 

/day 

29(7.7) 8.0(4.5-11.5) 13.1(8.8-17.4) 0.153 24(9.0) 5(4.5) 0.093 

Fast resting heart rate 23(6.1) 7.1(3.8-10.4) 2.3(0.4-4.2) 0.075 19(7.1) 4(3.6) 0.027 

Long QTc 18(4.7) 4.0(1.5-6.5) 5.9(2.9-8.9) 0.552 14(5.2) 4(3.6) 0.343 

Left ventricular 

hypertrophy 

36(9.5) 14.4(10.9-17.9) 3.0(1.3-4.7) <0.001 32(12.0) 4(3.6) 0.006 

Diastolic dysfunction 39(10.3) 13.3(9.0-17.6) 8.0(4.5-11.5) 0.159 33(12.4) 6(5.4) 0.027 

High cardiovascular 

risk 

67(17.7) 21.7(16.5-26.9) 12.9(8.6-17.2) 0.045 67(25.1) 0(0.0) - 

 

Values are age-adjusted and 95% confidence intervals, absolute (n) and relative (in percent) frequency 
 

Table 4. Determinants of hypertension in univariate and multivariate analyses 

Variables  Univariate analysis Multivariate analysis 

 β p uOR (CI 95%) ß P aOR (CI 95%) 

Africans vs Caucasians  0.731 0.007 2.08 (1.23-3.52) 0.269 0.441 1.31 (0.66-2.59) 

Flight crew vs Cabin crew 2.035 <0.001 7.66 (3.82-15.34) 1.601 <0.001 4.96 (2.16-11.38) 

Subclinic atherosclerosis, present vs absent 1.947 <0.001 7.01 (3.48-14.12) 1.630 0.001 5.10 (1.99-13.10) 

Abdominal adiposity, present vs absent 1.422 <0.001 4.15 (2.36-7.28) 0.922 0.015 2.51 (1.19-5.30) 

Overweight/Obesity, present vs absent 1.971 <0.001 7.18 (3.68-14.03) 1.057 0.016 2.88 (1.22-6.77) 

Elevated resting heart rate, present vs absent 1.766 0.047 5.850 (2.56-9.61) 0.961 0.049 2.62 (1.01-6.79) 

Left ventricular hypertrophy, present vs absent 1.958 <0.001 7.09 (2.40-20.96) 1.590 0.02 4.90 (1.29-18.62) 

LV diastolic dysfunction, present vs absent 0.802 0.029 2.23 (1.09-4.58) 0.381 0.394 1.46 (0.61-3.51) 

Unadjusted OR: Odds ratio; aOR: adjusted O.R.; C.I.: Confidence interval; LV: Left ventricular 
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